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This study describes the peroperative endoscopic findings about the size, shape and muco-
sal changes of the middle turbinate in patients with chronic sinusitis who underwent total
spheno-ethmoidectomy. Results confirmed the middle turbinate to be a useful landmark in
performing extensive sinus surgery. The most frequent change due to chronic inflamma-
tion seems to be polypous degeneration followed by hyperplastic mucosa. Anatomical
variations, being paradoxically bent turbinate and concha bullosa, are not seen frequently.
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INTRODUCTION
The middle turbinate or concha media is the
medial appendage of the lateral nasal wall and
lays over the bulla ethmoidalis and in most cases
over the hiatus semilunaris and the uncinate pro-
cess [1]. This turbinate is for most authors an
important landmark in endoscopic sinus surgery
[1,2]. Others on the other hand present the middle
turbinate as a poor landmark when sometimes
prior to surgery or polypoid disease, the middle
turbinate can vary from its usual position [3]. The
authors observed the middle turbinate during sur-
gery in 50 chronic sinusitis patients. The aim of
the present study is to study the mucosal changes
and the anatomic variations of the middle turbi-
nate in patients with extensive inflammatory sinus
disease needing total spheno-ethmoidectomy.
MATERIALS AND METHODS
Fifty patients (32 men and 18 women, mean age
48 years) with symptomatic chronic rhinosinusitis
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with no response to medication were scheduled
for total spheno-ethmoidectomy under general
anesthesia from 1993 to 1996. All operations were
recorded on videotapes. Ten out of the 50 patients
had massive nasal polyposis. To evaluate the
middle turbinate 4mm rigid 30 nasal panoview
endoscopes were used. A 1/4 in U-matic format with
high image quality has been used for all record-
ings [4]. The tapes were viewed by the same per-
son. Of the 50 patients each side of the nose, i.e.
100 sides were examined and photographed from
the videotapes. From all the 100 middle turbinates
mucosal aspect and anatomic variants were noted.
According to age, the population was divided into
three groups: less than 40 years, between 40 and
50 years and the third group older than 50 years
of age. The mucosal aspect was divided into nor-
moplastic, hyperplastic and polypous. Anatomical
variations considered were concha bullosa and
paradoxical curvature of the middle turbinate.
RESULTS
All patients underwent total spheno-ethmoidect-
omy. Out of this 64% of the patients were
between 40 and 60 years of age (Table I). The
different types of mucosal aspects encountered
and the anatomic variations of the middle turbi-
nates are presented in Table II. Predominantly
TABLE Patients variables
Variable Number of patients
(/0)
Age
< 40 years 11
40-60 years 32
>60 years 7
Sex
Female 18
Male 32
FIGURE Polypous middle turbinate.MIDDLE TURBINATE IN CHRONIC SINUSITIS PATIENTS 3
altered mucosal aspect of the middle turbinate i.e.
polypous (43%) (Fig. 1) (mt=middle turbinate,
p--polyp, ap=antrochoanal polyp) and hyper-
plastic (26%) (Fig. 2) was encountered whereas
31% of normoplastic turbinates (Fig. 3) were dis-
tinguished. Bilateral polypous mucosa was seen in
TABLE II Results
Variable Number of examined middle
turbinates (/100)
Mucosa
Normoplastic
Hyperplastic
Polypous
Anatomic variations
Concha bullosa
Paradoxical curvature
Sagittally clefted
31
26
43
4
13
3
17 patients whereas 6 patients had bilateral hyper-
plastic mucosa and 10 patients proved to have
bilateral normoplastic mucosa. As for the ana-
tomic variations, surprisingly more paradoxical
curvatures (13%) (Fig. 4) of the middle turbinate
were seen than conchae bullosa (4%) (Fig. 5).
Only three sagittally clefted middle turbinates
were observed unilaterally (Fig. 6). All conchae
bullosa appeared to be unilateral and 3 patients
had bilateral paradoxical curvature of the middle
turbinate. In 3 patients a unilateral antrochoanal
polyp was encountered always on the left side
(Fig. 7). Massive nasal polyposis was seen bilater-
ally in 8 patients and unilaterally in 2 patients
(Fig. 8). In spite of massive nasal polyposis, the
middle turbinate still remained normoplastic in 4
patients which confirms the middle turbinate as
an important landmark in spheno-ethmoidec-
tomies (Fig. 9).
FIGURE 2 Hyperplastic middle turbinate.4 T.D. MORRE et al.
FIGURE 3 Normoplastic middle turbinate.
FIGURE 4 Paradoxical curvature of the middle turbinate.MIDDLE TURBINATE IN CHRONIC SINUSITIS PATIENTS 5
FIGURE 5 Concha bullosa.
FIGURE 6 Sagittally clefted middle turbinate.6 T.D. MORRE et al.
FIGURE 7 Left sided antrochoanal polyp.
FIGURE 8 Massive nasal polyposis.MIDDLE TURBINATE IN CHRONIC SINUSITIS PATIENTS 7
FIGURE 9 Normoplastic middle turbinate after removal of massive nasal polyposis.
DISCUSSION
The middle turbinate (concha media) is an osseous
shelf about 3.5-4cm in length and is an important
part of the ostiomeatal complex [5]. The permanent
middle turbinate develops from the second ethmo-
turbinal and is an extension ofthe superior ethmoid
bone covered with soft tissue and nasal mucosa [6].
From the anatomic point of view the middle turbi-
nate has a conchal neck and a conchal head. Its
anterior third is attached to the cribriform plate
while its middle third is fixed to the lamina papy-
racea by the ground lamella. Its posterior third is
fixed to the lateral wall and/or to the lamina papy-
racea [7]. Different anatomic variations were
described. From "triangular or L-shaped" to sec-
ond middle turbinate or sagittal groove. A sagit-
tally clefted middle turbinate probably results
from an interruption in its maturation process [8].
The most frequent anatomic variation encountered
is a pneumatized middle turbinate or concha bullo-
sa which occurs usually bilaterally. Pneumatization
of the attachment of the middle turbinate is
referred to as an interlaminary cell [9]. Another fre-
quently found variation is a paradoxically bent
middle turbinate [7]. However at the international
conference on sinus disease in Princeton, anatomic
variants do not require specific nomenclature apart
from few exceptions e.g. concha bullosa [10]. Anat-
omic variations such as massive concha bullosa
which contacts the lateral nasal wall, can interfere
with mucociliary drainage of the ostiomeatal unit
by inhibiting the cilial activity and so predispose to
recurrent infections [11]. The middle turbinate
which is an important landmark in sinus surgery
has different functions including deflection of
inspired air toward the olfactory epithelium [12].
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and plays a role in warming and humidifying the
inhaled air. Messerklinger distinguished three types
ofmucosal changes ofthe middle concha. The front
end and free margin of the middle turbinate are
particularly liable to hyperplasia. A diffuse hyper-
plasia of the conchal head can sometimes com-
pletely fill the space between the side wall of the
nose and the nasal septum. The front end of a nor-
moplastic middle concha is conspicuous as the
"conchal head". With a more severe hyperplasia
the conchal sinus and the meatus can be filled with
polyps [13]. In most cases, antrochoanal polyps
bulge out from the maxillary sinus usually through
an accessory ostium, fill the floor of the nose and
reach the choana [6,13].
CONCLUSION
It seems that in most cases of chronic rhinosinusi-
tis needing extensive sinus surgery, the middle tur-
binate can still be recognized and serve as a useful
landmark. The most frequent mucosal change due
to chronic inflammation seems to be polypous
degeneration followed by hyperplastic mucosa.
Still, in more than 30% the mucosa is surprisingly
well preserved and normoplastic. Anatomical var-
iations are not seen frequently 18%, the most
common being paradoxically bent middle turbi-
nate and concha bullosa.
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